Restless legs syndrome (RLS) is a neurological sensory-motor disorder that is associated with reduced life quality and feelings of discomfort mostly occurring during sleeping hours.[@ref1],[@ref2] The condition is characterized by an urgent, uncontrollable need to move one's limbs that is accompanied by, or caused by, a peculiar, unpleasant sensation (paraesthesia).[@ref3] Moving the legs or walking usually eases the symptoms, which are generally more intense during the night hours and tend to occur at rest.[@ref2] Restless legs syndrome causes confusion and unrest which affects individual performance and family life; increases fatigue, sleep disturbance and stress; and reduces quality of life.[@ref4]

Depending on the etiological factors, the disease is classified into primary and secondary forms. Most patients have the primary idiopathic form of the disease, in which a positive family history is present in nearly 40% of the cases, suggesting a genetic predisposition.[@ref4],[@ref5]

Secondary RLS mostly occurs in association with iron deficiency, while other conditions, such as peripheral neuropathy, diabetes mellitus (DM), multiple sclerosis, radiculopathy, rheumatoid arthritis, and renal failure may frequently co-exist with RLS.[@ref6],[@ref7] Also, RLS may develop as a secondary condition during the course of several diseases, such as Parkinsonism, rheumatic disease or during pregnancy.[@ref1],[@ref7],[@ref8] Certain medications (antihypertensives, antidepressants, histamine receptor blockers) have also been reported to elicit RLS symptoms.[@ref5],[@ref9] Risk factors for RLS include advanced age, alcohol intake, smoking cigarettes, and caffeine intake.[@ref10],[@ref12]

The prevalence of RLS varies across the world. In western countries, an estimated 8-15% of the general population experiences RLS; however, less than 5% of the Asian population is affected.[@ref13] A previous study in Turkey reported a prevalence rate of 3.19%.[@ref14]

The prevalence of RLS in chronic renal failure (CRF) patients requiring hemodialysis (HD) is higher than the general population and ranges from 6.6%-70%.[@ref13] Zaware et al reported that the prevalence of RLS in HD patients was 54.5% in their study on RLS and insomnia.[@ref4] In another study with 260 dialysis patients, Saraji et al found that the prevalence of RLS was 55%, reporting a higher mean age and duration of dialysis for the RLS group.[@ref15] Dikici et al conducted a study on the prevalence of RLS in Turkey, finding a rate of 45.9% as well as higher anxiety and insomnia in RLS patients.[@ref9]

Restless legs syndrome is one of the leading causes of impaired quality of life in the general population. In HD patients, sleep disorders may lead to serious complications in the areas of mental health, general health, body pain, fatigue and physical functioning. The comorbidity of sleep disturbances and depression can cause severe consequences for HD patients. In addition, there are significant findings indicating that RLS and severe periodic limb-movement disorder are associated with increased mortality in HD patients.[@ref16],[@ref17]

The objective of this study was to determine the prevalence of RLS in CRF patients undergoing HD in 2 separate centres of Corum province in Turkey. Also, secondary objectives included the comparison of demographic and biochemical characteristics as well as fatigue and sleep disturbance among CRF patients with or without RLS.

Methods {#sec1-2}
=======

A total of 221 patients from 18-75 years of age undergoing dialysis 3 times weekly in 2 dialysis centres in Corum Province, Corum, Turkey were included. This cross-sectional study was carried out between January 2014 and January 2016, and the study protocol was approved by the Local Ethics Committee. The study was conducted according to the principles declaration of Helsinki, and all patients provided written informed consent prior to the study's initiation. All CRF patients over 18 years of age with a Kt/V ratio of greater than 1.4 (a marker of dialysis efficacy) were enrolled.

Age, duration of hemodialysis (months), concurrent systemic diseases (DM, hypertension, cardiac failure), cigarette smoking, coffee consumption, alcohol intake, haemoglobin, glucose, urea, creatinine, calcium, phosphorus, albumin, alkaline phosphatase, ferritin, parathyroid hormone, iron and total iron binding capacity (TIBC) were recorded. Transferrin saturation (TSAT) was estimated by dividing the iron level by the TIBC. For all biochemical analyses, sampling was performed 15 minutes prior to the dialysis session.

Restless legs syndrome diagnosis were based on the diagnostic form developed by the international RLS study group (IRLSSG). This form was originally developed in 1995, revised in 2002 and includes 4 criterias, all of which should be met in order to establish the diagnosis.[@ref18],[@ref19] These criteria are as follows: 1) urge to move extremities with paraesthesia/dysesthesia; 2) aggravation of symptoms with rest and reduction with physical activity; 3) inability to stand still and relief of symptoms with movement (walking, stretching, friction); 4) worsening of symptoms during evening and night-time. It was noted that symptoms began after dialysis treatment. The severity of RLS in the patients was assessed with the IRLSSG. Restless legs syndrome severity scale, developed on the basis of the questions proposed by the members of the IRLSSG.[@ref20] The RLS severity scale contains 10 questions, each scored from 0 (no effect of RLS) to 4 (very severe effect of RLS). The total score ranges from 0-40. Questions 1, 2, 3 and 6 are related with the severity of RLS, questions 7-8 are related to the frequency and intensity of the symptoms, questions 4-5 the effects of RLS on sleep, and questions 9-10 measure the effect of RLS on the mood and daily social activities. According to scores; mild: 1-10 points, 11-20 points, moderate: 21-30 points and severe and very severe RLS: 31-40 points.

The Pittsburgh sleep quality index (PSQI) was used to assess sleep quality. The PSQI was originally developed by Buysse et al,[@ref21] and the Turkish version was validated by Ağargün et al.[@ref22] The PSQI is a 19-item, self-reported scale that measures sleep quality and impairment over the previous month. In addition to these self-reported items, 5 questions are administered to the spouse or roommate of the patient (for a total of 24 questions). The 18 questions rated by the patient consist of 7 components: subjective sleep quality, sleep latency, sleep duration, habitual sleep activity, sleep disturbance, use of sleep medication, and daytime dysfunction. Each component is assigned 0-3 points. The scores in each of the 7 components are added up to the total score, which ranges from 0-21 points. A total score greater than 5 points indicates 'poor sleep quality'.

The fatigue severity scale (FSS) was used to assess fatigue symptoms, and the validity and reliability of the Turkish version was confirmed in a previous study.[@ref23] Using this 9-item scale, patients can assign each item a score between 1-7 (1= completely disagree, 7= completely agree), and the total score is the average of all 9 items. The cut-off score for pathological fatigue has been set at 4 points or higher, with lower scores indicating less fatigue.[@ref24]

Statistical analysis {#sec2-1}
--------------------

The data were summarized with descriptive statistics. The comparison of patients with or without RLS for data with normal distribution was performed using the Student's t-test, while data without normal distribution was compared using the Mann-Whitney U test. Categorical data were compared with Chi-square and Fisher's exact tests. The correlation between RLS and other parameters was assessed with Spearman's analysis. A multi-regression analysis was performed to identify the determinants of the severity of RLS. A logistic regression analysis was carried out to find the independent variables affecting RLS. A *p-*value\<0.05 was considered statistically significant.

Results {#sec1-3}
=======

Of the overall study group of 220 patients, 16.8% (n= 37) had RLS (Group 1), while 183 patients (83.2%) did not have RLS (Group 2). The mean age of Group 1 was 59.31 ± 0.91 and in Group 2 was 61.51 ± 1.76 years, but there were no significant differences (*p*\>0.05). Also, both groups were comparable in terms of height, weight, body mass index (BMI), (kg/m^2^), age at onset of dialysis, duration of dialysis, concomitant diabetes and duration of diabetes and coexisting hypertension (*p*\>0.05). There were more smokers in Group 2. **[Table 1](#T1){ref-type="table"}** presents the demographic characteristics of the patients.
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Demographic data of 221 patients from 18-75 years of age undergoing dialysis 3 times weekly in 2 dialysis centres in Corum Province, Corum, Turkey.
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Of all the laboratory parameters tested, a *p*-value of \<0.05 was considered significant only in albumin in the RLS group; there were no significant differences in the other parameters (**[Table 2](#T2){ref-type="table"}**). Also, among the RLS patients, the severity of the disease was graded as mild (7.1%), moderate (46.4%), severe (39.3%) and very severe (7.1%). Weight, duration of dialysis, anuria, iron level, total iron binding capacity (TIBC), Calcium and ransferrin saturation (TSAT) were associated with the severity of RLS (**[Table 3](#T3){ref-type="table"}**).
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Comparison of laboratory data in study groups.

![](SaudiMedJ-39-792-g002)

###### 

Factors affecting restless legs syndrome severity scale.
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There was a significant difference in PSQI scores between patients with RLS (11.41 ± 0.65) and those without RLS (5.68 ± 0.25) (*p*\<0.001). Also, all PSQI sub-scale scores were significantly higher in RLS patients (*p*\<0.001). The percentage of patients reporting poor sleep quality was 91.9% among those with RLS versus 39.9% among those without RLS (*p*\<0.001). In the overall group, a significant positive correlation between PSQI and age (r: 0.188, *p*\<0.005) and age at first dialysis (r: 0.141, *p*\<0.05) was observed; in the RSL patients, PSQI was significantly and positively correlated with the duration of diabetes (r: 0.468, *p*\<0.05) and fatigue (r: 0.325, *p*\<0.05).

The mean FSS scores in Groups 1 was 48.3±2.29 and 39.75±1 in Group 2,[@ref18] with a significant difference between the 2 groups (*p*\<0.05) (**[Table 4](#T4){ref-type="table"}**). Fatigue correlated with sleep latency (r: 0.456, *p*\<0.05) and daytime dysfunction (r: 0.401, *p*\<0.05). The 2 groups were not significantly different with respect to the cause of CRF.
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Sleep and fatigue scale by groups.
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A logistic regression analysis, in which the presence of RLS was included as a dependent variable, was performed in order to determine the independent factors that had an impact on the risk of RLS. In multivariate logistic regression analyses, only the CRP value emerged as an independent factor for the development of RLS. In the univariate logistic regression analyses, gender, ferritin and CRP were independent factors for the development of RLS (**Tables [5](#T5){ref-type="table"} & [6](#T6){ref-type="table"}**).
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Factors affecting the presence of RLS.
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Factors affecting the presence of RLS.
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Discussion {#sec1-4}
==========

Based on the results of our study, 16.8% of CRF patients had RLS. There were significantly more smokers among the RLS patients than among patients without RLS. Furthermore, sleep disturbance and fatigue were more common in CRF patients with RLS than those without RLS. Being female, a low ferritin level and elevated CRP levels were associated with an increased likelihood of RLS.

Identification of RLS in patients undergoing dialysis is clinically important, as the presence of RLS has been found to be associated with a significantly increased rate of cardiovascular risk and mortality.[@ref12] Additionally, RLS was reported to be related to low quality of life and increased risk of death in dialysis patients.[@ref16]

Globally, the reported prevalence of RLS in dialysis patients varies significantly from 6.6% to 70%.[@ref4],[@ref13],[@ref15] Patients with RLS are more likely to have diabetes and hypertension,[@ref7] and they are more likely to be female.[@ref8] However, some other studies failed to observe a link between diabetes, hypertension, gender, and RLS.[@ref12],[@ref25]

In Turkey, similar to the global figures, the reported frequency of RLS among CRF patients ranges from percentages as low as 3.19%,[@ref14] to percentages as high as 45.9%.[@ref9] In the current study, 16.8% of our CRF patients had RLS, with the incidence higher among female subjects.

With regard to symptoms, it is noteworthy to observe that severe symptoms have been reported in a significant proportion of RLS patients, such as 36.1% in one study,[@ref12] and 40.2%,[@ref13] in another. Similar to the published data, 46.4% of our CRF patients with RLS had severe to very severe symptoms. Again, based on our results, weight, duration of dialysis, anuria, iron, TIBC, calcium and TSAT were associated with RLS symptom severity. Furthermore, the scores in the RLS severity scale correlated with sleep disturbance.

Many previous studies found a more increased incidence of comorbid conditions, such as DM and hypertension, in dialysis patients with RLS than in those without RLS,[@ref7],[@ref13],[@ref15] while one study failed to identify such a relationship.[@ref12] In our study, the 2 groups had comparable rates of hypertension and diabetes. According to our analyses, cigarette smoking and coffee consumption were not associated with RLS in CRF patients. However, it should be noted that controversial results have been obtained in previous studies examining the association between RLS and cigarette smoking and coffee consumption, with some studies reporting an association,[@ref11],[@ref15] as compared to those finding no such association.[@ref12] Again, tea consumption was found to be unrelated to the development of RLS as was found in another study.[@ref15]

In a study involving HD patients, in addition to a significant association between iron deficiency anemia and RLS, the subgroup of subjects with RLS were also found to have significantly lower hemoglobin levels.[@ref6] Conversely, other authors could not observe any associations of RLS with iron deficiency or anemia.[@ref8],[@ref12] It has also been found that iron deficiency, even in the absence of anemia, may lead to RLS (Scherer). While Saraji et al did not observe any relationship between serum ferritin and RLS, they did detect an association with serum hemoglobin.[@ref15] Although laboratory parameters in the 2 groups of our study were comparable other than for albumin, ferritin levels emerged as a determinant of the presence of RLS. Moreover, with respect to a variety of laboratory parameters, Zaware et al,[@ref4] did not find any associations of RLS with age, urea, creatinine, calcium, potassium, phosphorus, iron or ferritin, while Araujo et al,[@ref26] found that RLS patients had lower hemoglobin, albumin and alkaline phosphatase. A positive association with phosphate was reported in one study, with opposite findings in another.[@ref3],[@ref13] In the present study, only albumin levels were significantly lower among RLS patients, and despite lower iron levels, the difference was not significant. Because a reduced albumin level may represent a state of malnutrition, the levels of the albumin could be low in HD and also RLS patients.[@ref27] Ferritin was also comparable, although it was an independent factor for the development of RLS.

Sleep disorder is a common finding in patients with chronic renal failure, affecting 40%-61%.[@ref12],[@ref16] Restless legs syndrome has been reported to represent an important cause of sleep disturbance and disease morbidity in this population.[@ref4] Lin et al,[@ref13] reported that HD patients with RLS have higher PSQI scores and lower sleep quality. Difficulty in sleep-onset in patients with RLS was greater than non- RLS group (sleep latency more than 60 minutes: 52.1% versus 45.1%). Sleep disturbance was more severe in RLS group (34.6% versus 16.8%). Daytime dysfunction was also greater in RLS group (6.3% versus 0.7%).[@ref13] Zaware et al[@ref4] reported a significant relationship between RLS and insomnia severity index. Rohani et al found that sleep disturbance was 88% in dialysis patients with RLS. In the same study, short sleep duration, insomnia, use of sleep medications and daytime insomnia were found more frequently in patients with RLS.[@ref12] Female RLS patients experienced a more pronounced reduction in sleep quality, while male patients with RLS had more daytime sleepiness.[@ref5],[@ref26] In our study, 91.9% of our RLS patients had poor sleep quality, as compared to 39.9% in those without RLS (PSQI \>5). Also, patients with RLS had worse PSQI sub-scale scores (subjective sleep quality, sleep latency, sleep duration, habitual sleep activity, sleep disturbance, use of sleep medications and daytime dysfunction).

Published studies examining fatigue in CRF patients with RLS are scarce. In a study by Giannak et al,[@ref28] involving 85 dialysis patients, RLS patients reported more severe fatigue, with positive correlations between the RLS severity scale and the fatigue index. When one considers that many HD patients experience intense fatigue symptoms,[@ref29] it becomes clear that effective treatment of RLS, which contributes to fatigue symptoms, may help reduce the severity of fatigue.[@ref28] On the other hand, despite the presence of studies reporting the positive effects of exercise training on fatigue in HD patients, none specifically investigated patients with RLS.[@ref29] Future studies may provide valuable insights on the effects of exercise in uremic patients with RLS. In our study, RLS patients reported higher levels of fatigue, which were also associated with sleep latency and daytime dysfunction.

In conclusion, RLS is a prevalent condition in patients undergoing HD, and the results of this study appear to confirm that RLS has adverse effects on sleep quality and fatigue. Further studies are warranted to examine the long-term effects of interventions targeting sleep disturbance and fatigue in uremic RLS patients in order to determine their contribution to quality of life in this group of subjects.
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